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Abstract 
Accurate identification of cropland from natural vegetated cover is important task in semi-arid area, however 
the identification of cropland from natural vegetated area is not easy because of their similar characteristics. 
This research tried to examine the potential of the MODIS 16-day composite 250 m time-series data 
(MOD13Ql) to dryland cropping phenology and discriminate the cropland from natural vegetated area throughout 
the northern part of Asia. Phenology based NOVI results indicate that the consequence of MODIS images have 
high potential for large scale monitoring. 
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1. Introduction countries such as: Russia, Kazakhstan, China, and North 
Identification of cropland distribution from natural Korea. The geographic location and climate variables 
vegetated cover is important task to agricultural management, throughout the study site show large variance. 
land degradation therefore to making social and economic Climatically this region belongs from continental 
decisions. But in semi-arid area, the identification of cropland 
from natural vegetated area is not easy because of their 
similar characteristics in the growing season. Past large scale 
mapping efforts have developed mostly at low spatial 
resolution and have low accuracy in some similar classes. 
The development of a large-scale crop mapping 
methodology is challenging because it requires remotely 
sensed data that have large geographic coverage, high 
temporal resolution, adequate spatial resolution relative to the 
typical field size, and minimal cost. 
Recent studies have indicated that the time series MODIS 
NOVI data has high potential for mapping crops and 
estimation of seasonal biophysical changes of vegetation at a 
moderate spatial resolution and high temporal resolution 
attributes that corresponding to relatively homogeneous land 
cover types and major phonological events. 
This study aims to evaluate the ability to discriminate the 
cropland from natural vegetated area based on their growth 
phenological information with MODIS NOVI data. 
2. Study area 
The study area covers northern part of Asia for 40N to 
60N at latitude, 62d15E to 141d35E at longitude. It 
incorporates full territory of Mongolia and some parts of few 
temperate zone to arid and semiarid zone that characterized 
by cold winter and hot summers have large daily and 
seasonal temperature ranges. Amount of rainfall is also 
different in each zone. Major land cover types are forest, 
cropland, urban, water, steppe, sparse vegetated and desert. 
Growing season lasts from May until September. Cropping 
systems are mostly characterized as rain-fed cultivation, 
single crop per year that cultivating wheat, barley, cotton, 
vegetables, fodder and rice. 
3. Data description and preprocessing 
3.1. MODIS NDVI images 
For this study, we selected multi-temporal images from 
NAS Terra/MO DIS (AM-1) satellite. MODIS images are 
acquired from Land Processes Distributed Active Archive 
Center (LP DAAC) located at the USGS Earth Resources 
Observation and Science (EROS) Center at free of charge. 
Acquired MO DIS data (MOD 13Q 1) are validated at stage 2 
and it covers 12 tiles for h21v03, h27-v04, and h22 to h26, 
v03 to v04. The tiles are mosaicked and resampled from 
integerized sinusoidal grid projection (SIN) to geographic 
projection using nearest neighbor method. 
Quality analysis (QA) data included in the VI product 
indicate the quality of the input data. In a first step, we used 
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this data to identify less clouded or snow covered periods by 
visual and statistical examinations. Most area is covered by 
snow in winter season, thus this study selected the images of 
May to October. Cloud covered area masked out in selected 
periods. Noise and poor quality pixels that are determined by 
quality information and not detected anomalous high and 
low values are smoothed using median filter algorithm. 
3.2. MODIS land water mask 
Newly released MODIS 250 m land-water mask 
(MOD44W) data used to extract water area. 
3.3. Landsat images and existing maps 
Landsat ETM+ images acquired from the EROS Data 
Center's Global Land Cover Facility and cropland maps 
at a country and regional level are used as the reference 
for identifying training sites for each class. Global land 
cover maps ofIGBP DIScover, Boston University and 
university of Mazy land are used to extract training area 
for natural vegetated classes. 
4. Methodology 
Training data is divided into two main groups: cropland 
and non-cropland. For cropland area, existing maps of 
country and regional leyel and 30 m resolution ~ANDSAT 
ETM+ images are used. After identification of cropland on 
the existing maps, 30 m LANDSAT ETM+ images 
downloaded and used to draw polygons. For collection of 
non-cropland area, filtered MODIS NDVI and global scale 
existing maps are used. Composite images of NDVI from 
May to October are classified using K-means clustering 
method and divided it into 50 classes. Extracted classes are 
grouped into two classes of forest and natural vegetated class 
using common area of above three global maps. All training 
data for cropland and non-cropland are then divided more 
classes based on their NDVI profiles. 
Water is masked out using MODIS mask image while 
bare land is eliminated using MODIS NDVI images with 
thresholds lower than 0.3 for whole period. 
5.Analysis 
Seasonal profiles ofNDVI in selected classes give more 
detailed information. Training area of all cropland is finally 
grouped into seven types based on their temporal profiles. 
For forest cover, 25 types are distinguished, while non-forest 
and natural vegetated classes grouped into 79 types. 
Using multi-temporal profile of NDVI, we identified the 
important phenological parameters such as start of greenness, 
end of greenness and length of growing season to 
differentiate the selected classes. 
Forest covers have distinct characteristics compare to other 
classes that greenness start from April, end September to 
October and growing season continues 4.5 - 6 months. 
Natural vegetated classes have large variation in these 
parameters and show veiy similar sign with cropland. 
Vegetation greenness starts from April-May and ends in 
August-September and continues 3-6 months. Main 
difference of these two classes was length of the growing 
season. The cropland is plowed for planting in the last week 
of May and it greens up later than natural vegetated area and 
have 3-4 months length. 
6. Results and conclusions 
In this study, we attempt to differentiate rain-fed cropland 
and natural vegetated classes at phenological growth stages 
using spectral characteristic information extracted from 
remote sensing based variables. A time-series profile of 
NDVI is a good reflector to vegetation growing regularity. 
Phenology based results indicate that the consequence 
MODIS images have potential for large scale monitoring 
over short growing season. 
7. References 
1) Brian D. Wardlow, Jude H. Kastens and Stephen L 
Egbert. Using USDA Crop Progress Data for the Evaluation 
of Greenup Onset Date Calculated from MODIS 250-Meter 
Data. Photogrammetric Engineering & Remote Sensing Vol. 
72, No. 11, November 2006, pp. 1225-1234 
2) Huete,A., Didan, T.Miura, E.P.Rodriues X. Gao and L.G. 
Ferreira. Overview of the radiometric and biophysical 
performance of the MODIS vegetation indices, Remote 
Sensing of Environment 83, pp. 195-213 
3) Jonsson, P., and L. Eklundh, 2002. Seasonality extraction 
by function fitting to time-series of satellite sensor data. 
IEEE Transactions on Geoscience and Remote Sensing 40, 
pp.1824-1832. 
4) Jonsson, P and Eklundh. L, 2004. TIMESAT - a program 
for analyzing time-series of satellite sensor data. Computers 
& Geosciences 30, pp 833-845 
5) Knight, J.F., R.L. Lunetta, J. Ediriwickrema, and S. 
Khorram, 2006. Regional scale land-cover characterization 
using MODIS-NDVI 250 m multi-temporal imageiy: A 
phenology based approach. GIScience and Remote Sensing, 
43 (1 ), 1-23. 
- 151 -
